Phase-shifting electron holography [1] is a useful technique for detecting a small phase change of an electron wave. In this method, however, Fresnel diffraction at an electron biprism causes two kinds of problems to the reconstructed phase. One is the influence on the amplitude of the electron wave, i.e. Fresnel fringes, resulting in non-uniform contrast of interference fringes. The non-uniform fringes bring numerical phase errors in reconstructed images. In order to remove the phase errors, we calculated the envelopes of the fringes, and normalized the non-uniform contrast.
In Fig. 1(c) , the phase errors due to Fresnel diffraction obscure the electric field. Using Fresnel corrections, however, the phase errors decreased to 5% of those in Fig. 1(c) and the phase-measurement precision reached 2π / 410 rad. Consequently, the electric field can be observed as shown in Fig. 1(d 
